Searching PAJ 



1/2 <<—i> 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-258330 
(43)Date of publication of application : 11. 09.2002 



(51)Int.CI. 




G02F 1/17 




(21 Application number 


: 2001-055321 


(71)Applicant 


: FUJITSU LTD 


(22)Date of filing : 


28.02.2001 


(72)Inventor : 


TOKUYO SHINO 








OZAKI MITSUO 



(54) SHEET TYPE DISPLAY DEVICE AND METHOD OF MANUFACTURING FOR THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve display quality 
by preventing the intrusion of air bubbles into cavities 
relating to a sheet type display device and a method of 
manufacturing for the same. 

SOLUTION: The critical surface tension of the rotary 
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around the rotary particles 1 is specified to the surface 
tension of the translucent materials 5 or above. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The sheet mold display with which critical surface tension of said rotation particle and 
a transparence base material is characterized by being more than the surface tension of the 
translucency matter in the sheet mold display which consists of translucency matter filled up 
with the cavity formed in the perimeter of the rotation particle which has the field where optical 
properties differ mutually, and the transparence base material which distributes said rotation 
particle and said rotation particle. 

[Claim 2] The sheet mold display according to claim 1 with which the above-mentioned cavity is 
characterized by being either of the cavities formed in the cavity or the above-mentioned 
transparence base material constituted by swelling the transparence base material which 
distributed the above-mentioned rotation particle by machining. 

[Claim 3] The sheet mold display according to claim 1 or 2 characterized by the above- 
mentioned translucency matter being silicone oil while the above-mentioned transparence base 
material is constituted by silicone rubber. 

[Claim 4] After making a liquefied transparence base material distribute the rotation particle 
which has the field where optical properties differ mutually, In the manufacture approach of a 
sheet mold display of having the process which applies to a sheet-like member and it is made 
solidifying, and the process which forms the cavity filled up into the perimeter of said rotation 
particle with said translucency liquid by being immersed into a translucency liquid and making 
said solidified transparence base material swelling The manufacture approach of the sheet mold 
display characterized by performing ingredient selection beforehand so that the critical surface 
tension of said rotation particle may become more than the surface tension of said liquefied 
transparence base material. 

[Claim 5] The process which forms two or more crevices in a sheet-like transparence base 
material, the process filled up with the translucency liquid which made said crevice distribute the 
rotation particle which has the field where optical properties differ mutually, In the manufacture 
approach of a sheet mold display of having the process which sticks a sheet-like bright film on 
the field in which the crevice of said sheet-like transparence base material was established The 
manufacture approach of the sheet mold display characterized by performing ingredient selection 
beforehand so that the critical surface tension of said rotation particle and a sheet-like 
transparence base material may become more than the surface tension of said translucency 
liquid. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the sheet mold display which has the description 
in the ingredient selection for making free the endocyst of the rotation of 2 color ball which 
made two hemispheres of a contrast color unify, without generating air bubbles in a transparence 
base material in the display sheet especially called an electric paper, and its manufacture 
approach about a sheet mold display and its manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, the sheet mold display which it is called a paper 
[ an electric paper and Hike display, a digital paper, etc., a display layer is pinched between the 
electrode plates of a pair with the spread of information machines and equipment, and optical 
absorption or optical reflection is changed by impressing electric field to inter-electrode [ this ], 
and performs an image display attracts attention. 

[0003] The microcapsule which colored the solvent which distributed the electrophoresis particle 
as a minute element which constitutes the display layer to which the optical reflection or optical 
absorption which constitutes such a sheet mold display is changed, and connoted this solvent (if 
required) Refer to JP,1-861 16,A and the body of revolution which doubled the semi-sphere 
where the both sides of a color and electrical characteristics differ, i.e., the microcapsule which 
connoted 2 color ball, (if required) The liquid crystal / macromolecule bipolar membrane 
containing JP,6-226875,A, JP,8-234686,A, a U.S. Pat. No. 4,126,854 specification, referring to the 
U.S. Pat. No. 4,143,103 specification, or dichroic coloring matter and a smectic liquid crystal are 
known. 

[0004] Since what is necessary is just to apply these components on the PET ( polyene CHIREN 
terephthalate ) sheet in which the electrode was formed in being able to hold image information 
and constitute an indicating equipment using these components , even if it has memory nature in 
the case of these components and there is no power source in it , it becomes the indicating 
equipment which has that it is thin and light and the flexibility which can be carry , and since it is 
a reflective mold indicating equipment , it is expect as an alternative of paper . 
[0005] Since especially the indicating equipment using 2 color ball indicated by an above- 
mentioned U.S. Pat. No. 4,126,854 specification or an above-mentioned U.S. Pat. No. 4,143,103 
specification is known as a display in which the contrast property which was excellent compared 
with other methods is shown, here explains an example of the electric paper using the 
conventional 2 color ball with reference to drawing 8 . 

[0006] Drawing 8 reference drawing 8 is the notional block diagram of the electric paper using 
the conventional 2 color ball. After applying the silicone rubber 54 with which each diameter 
which united the black semi-sphere 52 and the white semi-sphere 53 with the PET film 56 in 
which the display electrode 58 was formed serves as a host layer who distributed 2 color ball 51 
which is 10 micrometers - about 300 micrometers, After carrying out self-formation of the 
globular form cavity which connotes 2 color ball 51 near the 2 color ball 51 by solidifying silicone 
rubber 54, being immersed subsequently to the inside of silicone oil, and making silicone rubber 
54 swell, The PET film 55 in which the display electrode 59 was formed is stuck so that stripe- 
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like the display electrode 58 and the display electrode 59 may carry out an abbreviation 
rectangular cross mutually, and the inside of the cavity formed of swelling is filled with the 
silicone oil 57 which is dielectric liquid. 

[0007] In this case, it rotates in the cavity where 2 color ball 51 was filled with silicone oil 57 
according to the polarity of that electric field when the electrical potential difference was 
impressed between the display electrode 58 and 59, since the black semi-sphere 52 was just 
charged although it was neutrality electrically in the 2 color ball 51 whole, and the white semi- 
sphere 53 was charged in negative on the other hand, and the information on predetermined to a 
watcher is displayed. That is, although 2 color ball 51 self is also a dielectric and neutrality 
electrically macroscopically, it is the electric duplex layer which consists of two-layer [ of the 
polar charge which conflicts microscopically ]. 

[0008] Since this electric paper resembles paper and it has the ambient light adjustment 
operation like paper, the reflected light becomes strong as an ambient light becomes bright, and 
this electric paper much more becomes easy to appear. 

[0009] Moreover, it becomes possible by there being flexibility like paper, being able to carry like 
paper, and impressing an electrical potential difference to the display electrodes 58 and 59 
further to write in and copy like paper. 

[0010] Two kinds from which the color which consists of what various kinds of approaches are 
proposed as the manufacture approach of such a 2 color ball, i.e., a rotation particle, for example, 
added carbon black to carnauba wax, and a thing which added titanium oxide differs of fused 
waxes are combined, and there is the approach (if required, refer to U.S. Pat. No. 5,262,098 
specification) of making solidify, after conglobating with surface tension, and using as 2 color ball. 

[0011] Moreover, the method (if required, refer to JP,1 1-85069,A or JP,1 1-161206,A) of making 
a toner and a silver halide the semi-sphere front face of one side of the particle of light 
transmission nature which consists of glass or resin adhere [ a semi-sphere front face ] to the 
ball which consists of photoconductivity ingredients, such as the approach (refer to JP,1 1- 
85067,A or JP.1 1-85068,A if required) of vapor-depositing and applying a metal, carbon black, or 
an antimony sulfide, or a zinc oxide, a hydrophilic giant molecule, alternatively etc. is learned. 
[0012] Moreover, the ingredient which constitutes rotation particles, such as resin, a wax, or a 
coloring agent, besides the above-mentioned manufacture approach is changed variously, and 2 
color ball is rotated by low energy by enlarging the polar difference of two unique semi-spheres 
which constitute 2 color ball etc., it is high resolving, and it is tried so that a good display can 
already be performed by responsibility. 

[0013] Furthermore, as such a rotation particle, the multicolor ball corresponding to multiple- 
color-izing distinguished by different color with in three colors or four colors in addition to 
above-mentioned 2 color ball is also proposed. 

[0014] As a main component which constitutes such a rotation particle, although resin, such as 
polystyrene, the poly acrylic, and polyethylene, and inorganic materials, such as glass, are 
sufficient, the easy matter of the controllability of the viewpoint of manufacture ease to a 
configuration, classification by color, and an electrification controllability is desirable. 
[0015] Moreover, from a viewpoint of movement controllabilities, such as rotation, a halt, etc. of 
a rotation particle, in addition to the ease of an electrification controllability and the 
controllability of a configuration or magnitude, specific gravity also needs to become important, 
and chemical stability also needs to be still more important, and when manufacturing a sheet 
mold display as mentioned above especially using swelling, it is necessary to be the matter with 
an interaction small insoluble into translucency liquids, such as silicone oil — it can ignore. 
[0016] As small matter of such an interaction, molecular weight is 50000 or less. The wax— like 
matter whose specific gravity is 0.70-1.20 is suitable. For example, higher fatty acids, such as 
stearin acid, a palmitic acid, a myristic acid, and a lauric acid Higher-fatty-acid metal salts, such 
as aluminum stearate, a stearin acid potassium, and palmitic-acid zinc. The derivatives of higher 
fatty acids, such as hydrogenation castor oil, cocoa fat, methyl hydroxystearate, and glycerol 
mono-hydroxystearate Haze wax, beeswax, carnauba wax, a micro crystallin wax, An olefin 
polymer, copolymers, etc. of low molecular weight, such as wax [, such as paraffin wax, ], 
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polyethylene, polypropylene, ethylene-vinylacetate copolymer, and ethylene-vinyl alkyl ether, are 
mentioned. 

[0017] An above-mentioned sheet mold display is obtained by distributing the rotation particle 
which makes these matter the main component to elastomers (elastomer), such as a base 
material, for example, silicone rubber etc., and constituting a cavity. 
[0018] 

[Problem(s) to be Solved by the Invention] However, when displayed by manufacturing the sheet 
mold indicating equipment using the above-mentioned 2 color ball, impressing an electrical 
potential difference to a display electrode, and rotating 2 color ball, it reflected irregularly, many 
what have difficult recognition of a color, and unstable 2 color balls of rotation behavior were 
generated, and the problem that display image quality deteriorated occurred. 
[0019] When the cause of a fall of such display image quality was considered wholeheartedly, it 
solved air bubbles mixing in some cavities in a sheet, and these air bubbles checking rotation of 2 
color ball, and having become the cause of scattered reflection. 

[0020] Therefore, this invention aims at preventing that air bubbles mix into a cavity and 

improving display image quality. 

[0021] 

[Means for Solving the Problem] Although here explains The means for solving a technical 
problem in this invention with reference to drawing 1 , the signs 7 and 8 in drawing are display 
electrodes. 

In order to attain the drawing 1 referring-to-above-mentioned purpose, this invention The 
silicone rubber which distributes the rotation particle 1 which has the fields 2 and 3 where 
optical properties differ mutually, and the rotation particle 1 , In the sheet mold display which 
consists of translucency matter 5, such as silicone oil filled up with the cavity formed in the 
perimeter of the transparence base materials 4, such as silicone rubber especially constructed 
for which a bridge and solidified by the addition reaction, and the rotation particle 1 Critical 
surface tension of rotation particle 1 ingredient and the transparence base material 4 is 
characterized by being more than the surface tension of the translucency matter 5. 
[0022] Thus, by making into the surface tension of rotation particle 1 ingredient and the critical- 
surface-tension >= translucency matter 5 of the transparence base material 4 relation of the 
critical surface tension of rotation particle 1 ingredient which constitutes a sheet mold display, 
and the transparence base material 4, and the surface tension of the translucency matter 5 
Since the concordance nature between ingredients increases, and the rotation particle 1 and the 
transparence base material 4 do not flip the translucency matter 5, therefore atmospheric air 
does not mix at the process of distribution or restoration, air bubbles do not mix in a cavity. 
[0023] After such a sheet mold display makes the liquefied transparence base material 4 
distribute the rotation particle 1 which has the fields 2 and 3 where optical properties differ 
mutually, the sheet-like member 6 is made to apply and solidify it. Subsequently The cavity filled 
up into the perimeter of the rotation particle 1 with said translucency liquid by being immersed 
into a translucency liquid and making the solidified transparence base material 4 swell may be 
formed and constituted. In this case By performing ingredient selection beforehand so that the 
critical surface tension of the rotation particle 1 may become more than the surface tension of 
the liquefied transparence base material 4, atmospheric air does not mix the rotation particle 1 
at the process which the liquefied transparence base material 4 is made to distribute. 
[0024] In addition, when the critical surface tension of the rotation particle 1 is smaller than the 
surface tension of the liquefied transparence base material 4, the smallness of the critical 
surface tension of the rotation particle 1 can be compensated by it that what is necessary is just 
to make it distribute after covering the front face of the rotation particle 1 beforehand by the 
translucency matter 5 of the surface tension more than the surface tension of the liquefied 
transparence base material 4. 

[0025] After a sheet mold display forms two or more crevices in a sheet-like transparence base 
material, it is filled up with the translucency liquid which made the crevice distribute the rotation 
particle 1 which has the fields 2 and 3 where optical properties differ mutually. Moreover, 
subsequently In the field in which the crevice of a sheet-like transparence base material was 
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established, a sheet-like bright film is stuck and may be constituted. In this case Atmospheric air 
does not mix the translucency liquid which distributed the rotation particle 1 at the process with 
which a crevice is filled up by performing ingredient selection beforehand so that the critical 
surface tension of the rotation particle 1 and a sheet-like transparence base material may 
become more than the surface tension of said translucency liquid. 

[0026] Moreover, as a liquefied transparence base material 4, silicone oil is suitable and the 
silicone rubber especially constructed for which a bridge and solidified by the addition reaction is 
suitable. For example, in the case of the silicone rubber solidified by the condensation reaction, 
alcohol, an acetone steam, etc. occur in the case of a condensation reaction, and there is a 
possibility of becoming the cause of air bubbles in it. 
[0027] 

[Embodiment of the Invention] Here, with reference to drawing 2 thru/or drawing 4 , the 
manufacture approach of the sheet mold display of the gestalt operation of the 1 st of this 
invention is explained. 

Drawin g_2 (a) 3 **, first, after distributing the 50-200-micrometer rotation particle 12, while 
particle size forms more suitably 10-300 micrometers of display electrodes 14 in the liquefied 
transparence base material 1 1 which consists of 2 acidity-or-alkalinity RTV silicone rubber 
KE109 (trade name made from the Shin-etsu chemistry) used as a sheet-like transparence base 
material, it is Si02. It applies on the PET film 13 which mixed and opacificated the particle. 
[0028] In this case, as a rotation particle 12. the product made of an unsaturated polyester resin, 
the product made of acrylic resin, and three kinds of rotation particles made of polystyrene resin 
were prepared. The surface tension of the liquefied transparence base material 1 1 and the 
critical surface tension of the rotation particle 12 are measured beforehand, the surface tension 
of 2 acidity-or-alkalinity RTV silicone rubber KE109 was 21 dyne/cm here, and the critical 
surface tension of an unsaturated polyester resin was [ the critical surface tension of 39 
dyne/ cm and polystyrene resin of the critical surface tension of 43 dyne/cm and acrylic resin ] 
33 dyne/cm. 

[0029] Here, the measuring method of the critical surface tension of the rotation particle 1 2, i.e., 
solid surface tension, is explained with reference to drawing 4 . 

Drawin g_4 (a) 3 **, first, some kinds of liquids 23 with which surface tension differs mutually are 
dropped at the measured ingredient 22 which processed the measured ingredient 22 in the shape 
of a sheet, and was processed in the shape of [ this ] a sheet, and that contact angle theta is 
measured. 

[0030] Drawing 4 (b) 3 **, subsequently, each measured contact angle theta is plotted to the 
surface tension of a liquid 22, and the surface tension gamma set to costheta=1 by inclination 
extrapolation is defined as critical surface tension of the measured ingredient 23. 
[0031] Drawing 2 (b) Subsequently, after carrying out indirect desulfurization bubble processing 
for 1 minute in a reduced pressure ambient atmosphere, for example, the reduced pressure 
ambient atmosphere of 0.95MPa, it is left in a room temperature for 48 hours, the liquefied 
transparence base material 1 1 is stiffened according to bridge formation by the addition reaction, 
and it takes 3 ** for the transparence base material 15. In this condition, the opening does not 
exist in the perimeter of the rotation particle 1 2. In addition, incidentally the critical surface 
tension of the hardened transparence base material 15 is 25 dyne/cm. 

[0032] Drawing 3 (c) Subsequently to the inside of the silicone oil SH200-20 translucency liquid 
16 which consists of cS (Dow Corning Toray Silicone trade name), this sheet is immersed for 24 
hours and the transparence base material 1 5 is made to swell 3 **. In this case, to the 
translucency liquid 16, since [ insoluble or ] absorptivity is very low, an opening will be formed in 
the perimeter of the rotation particle 12, the translucency liquid 16 will enter this opening, and 
the rotation particle 1 2 will be filled with the translucency liquid 17. 

[0033] Drawing 3 (d) 3 **, subsequently, after sticking the transparence PET film 1 8 which 
formed the transparence common electrode 19 which consists of ITO, while connecting a power 
source 20 to the transparence common electrode 1 9 By connecting a power source 20 through 
the drive circuit 21 to the display electrode 14, the basic configuration of a sheet mold display is 
completed, by impressing predetermined potential with each display electrode 14, rotation of the 
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rotation particle 1 2 is controlled and an image display is performed for predetermined. 
[0034] Thus, as a result of investigating the existence of the air bubbles in the translucency 
liquid 1 7 which fills an opening about the manufactured sheet mold display, i.e., scattered 
reflection nature, and rotation inhibition, as for rotation inhibition and scattered reflection, 
neither of the cases was seen. 

[0035] Moreover, since scattered reflection was seen as a rotation particle 12 although rotation 
inhibition was not seen when critical surface tension used the polyvinylidene fluoride resin of 22 
dyne/ cm, in an above-mentioned degassing process, scattered reflection is no longer seen by 
performing degassing processing in the high vacuum of 0.08 or more MPas. 
[0036] Moreover, although rotation inhibition was seen and it was unsuitable as a rotation 
particle 12 when critical surface tension used the Pori polytetrafluoroethylene resin (PTFE) 
polyvinylidene fluoride resin of 18.5 dyne/cm In the process which distributes the rotation 
particle 12 in the liquefied transparence base material 11, rotation inhibition ceased to be seen 
by immersing surface tension in the translucency liquid of 21 or more dyne/cm beforehand in the 
rotation particle 12, covering the front face of the rotation particle 12 with the high surface 
tension film, and performing a degassing process in a high vacuum. 

[0037] Drawing 5 reference drawing 5 summarizes the above-mentioned result, and a PTFE film 
is used for it as a sheet-like transparence base material for a comparison. The crevice which 
pushes in this PTFE film by machining and consists of a gap is formed. After filling up this 
crevice with the translucency liquid which consists of silicone oil SH200-20cS (Dow Corning 
Toray Silicone trade name) which distributed the rotation particle, The example of a comparison 
(examples 3-7 of a comparison) which stuck a new PTFE film on the side which prepared the 
crevice is also doubled and shown, and the rotation particle which consists of five kinds of . 
above-mentioned resin as a rotation particle in this case was used. In the case of these 
examples 3-7 of a comparison, rotation inhibition was seen in all. 

[0038] When the above is considered from a viewpoint of critical surface tension and surface 
tension, from the gestalt of operation, and contrast of the examples 1 and 2 of a comparison 
Between the critical surface tension of the rotation particle 1 2, and the surface tension of the 
liquefied transparence base material 1 1 The relation of the surface tension of the critical- 
surface-tension >= liquefied transparence base material 11 of the rotation particle 12 is required, 
and by filling this relation, in the distributed process of the rotation particle 12, since the rotation 
particle 12 does not flip a liquefied transparence base material, it is lost that air bubbles mix. 
[0039] However, since it becomes easy to mix air bubbles like gestalt ** of operation as 
mentioned above in the case of extent a little with the larger critical surface tension of the 
rotation particle 12 than the surface tension of the liquefied transparence base material 1 1, it is 
necessary to perform degassing processing in a high vacuum and, and like gestalt ** of 
operation, when the critical surface tension of the rotation particle 12 is smaller than the surface 
tension of the liquefied transparence base material 1 1 , it is necessary to cover with the high 
surface tension film beforehand. 

[0040] In addition, in order that in the case of the examples 3-7 of a comparison atmospheric air 
may mix in case the crevice established in the PTFE sheet is filled up with the silicone oil which 
distributed the rotation particle since it has surface tension of the surface tension < 
translucency liquid of a sheet-like transparence base material, it is thought that air bubbles mix 
in a cavity. 

[0041] Next, with reference to drawing 6 and drawing 7 , the production process of the sheet 
mold display of the gestalt of operation of the 2nd of this invention is explained. 
-Qraj^ng_6 (a) Si02 which formed the display electrode 32 first 3 ** Critical surface tension 
sticks the 20 dynes [/cm ] or more thermoplastics film 33 on the PET film 31 which distributed 
the particle, and the crevice 34 which pushes in by mechanical processing and consists of a gap 
is formed. 

[0042] Drawing 6 (b) 3 **, subsequently, critical surface tension trickles the rotation particle 36 
of 20 or more dyne/cm, for example, the translucency liquid which consists of silicone oil 
SH200-20cS (Dow Corning Toray Silicone trade name) which critical surface tension made 
distribute the rotation particle 35 which consists of an unsaturated polyester resin of 43 
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dyne/cm, and a crevice 34 is filled up with the rotation particle 35 and the translucency liquid 36. 

[0043] 3 **, subsequently, after critical surface tension's sticking the thermoplastics film 37 of 
20 or more dyne/cm in a high reduced pressure ambient atmosphere and sealing a crevice 34, 
the PET film 38 in which the common transparent electrode 39 was formed on the drawing 7 (c) 
thermoplastics film 37 is stuck. 

[0044] Drawin gJ7 (d) 3 **, subsequently to the transparence common electrode 39, while 
connecting a power source 40, by connecting a power source 40 through the drive circuit 41 to 
the display electrode 32, the basic configuration of a sheet mold display is completed, by 
impressing predetermined potential with each display electrode 32, rotation of the rotation 
particle 35 is controlled and an image display is performed for predetermined. 
[0045] In the gestalt of this 2nd operation, since the swelling process of a transparence base 
material is not used, the mixing opportunity of air serves as an attachment process of ** 
thermoplastics film 37 like the distributed process of ** rotation particle 35, and the packer of 
** translucency liquid 36, but since it is the surface tension of the critical-surface-tension > 
translucency liquid of a rotation particle, air does not mix in the distributed process of ** 
rotation particle 35. 

[0046] Moreover, since air does not mix the packer of ** translucency liquid 36 in the 
attachment process of ** thermoplastics film 37 since it is the surface tension of the critical- 
surface-tension > translucency liquid of the thermoplastics film 37, and the attachment process 
of ** thermoplastics film 37 is especially performed under the high reduced pressure ambient 
atmosphere, air does not mix. 

[0047] As mentioned above, although the gestalt of each operation of this invention has been 
explained, this invention is not restricted to the configuration and conditions which were 
indicated in the gestalt of each operation, and various kinds of modification is possible for it. For 
example, although reference is not made about the color of a rotation particle especially in the 
gestalt of each above-mentioned operation What is necessary is to mix a coloring agent etc. and 
just to form 2 color ball or a multicolor ball into the main component, according to the foreground 
color to need, and the above-mentioned well-known manufacture approach may be used for the 
manufacture approach, other well-known manufacture approaches may be used, and there is no 
limit in the manufacture approach. 

[0048] Moreover, the main component which forms a rotation particle is not restricted to the 
ingredient indicated in the gestalt of operation, can use various kinds of ingredients explained in 
the above-mentioned conventional example, and should just choose them based on the relation 
of the critical surface tension to the insolubility and the liquefied transparence base material to a 
translucency liquid. 

[0049] moreover, the gestalt of each above-mentioned operation — setting — a lower sheet — 
Si02 etc. — although constituted from a PET film of the dispersed reflexibility, it is not 
restricted to such a configuration and thickness may stick the cloudy opaque synthetic paper 
(for example, . synthetic-paper YUPO: trade name made from the formation of the Oji oil) which 
is about 80 micrometers on the opposite side the side which forms a display electrode using a 
transparent PET film. 

[0050] Moreover, although the liquefied transparence base material which distributed the rotation 
particle is applied on the PET film in which the display electrode was formed, in the gestalt of the 
1st operation of the above After applying the liquefied transparence base material which 
distributed the rotation particle not on the thing restricted to such a configuration but on the 
film made from Teflon (trademark) and performing degassing, solidification, and swelling 
processing, the film made from Teflon is exfoliated. Subsequently With the PET film of the pair in 
which the display electrode was formed, a transparence base material is inserted and may be 
stuck. 

[0051] Moreover, although the thermoplastics film is stuck on the PET film in which the display 
electrode was formed, in the gestalt of the 2nd operation of the above A thermoplastics film is 
stuck not on the thing restricted to such a configuration but on the film made from Teflon. After 
performing the closure by crevice formation, restoration of the translucency liquid which 
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distributed the rotation particle, and the thermoplastics film, the film made from Teflon is 
exfoliated, and subsequently, with the PET film of the pair in which the display electrode was 
formed, a transparence base material is inserted and may be stuck. 

[0052] Moreover, in the gestalt of each above-mentioned operation, although it is made to carry 
out the selection drive of the matrix-like display electrode by the drive circuit using matrix-like a 
display electrode and a common electrode, active components, such as TFT, are prepared in the 
PET film itself, and it is good also as a active-matrix mold electric paper. 

[0053] Or you may constitute from a passive-matrix mold which the stripe-like display electrode 
which intersects perpendicularly mutually was made to counter like the conventional example 
shown in drawing 8 . 

[0054] Moreover, in the gestalt of the 2nd operation of the above, although only one kind shows 
the quality of the material of a rotation particle, the rotation particle of various kinds of quality of 
the materials can be used like the gestalt of the 2nd operation of the above. However, to use the 
quality of the material with small critical surface tension, it is necessary to perform degassing 
processing under a high vacuum more, or to cover the front face of a rotation particle with the 
coat which has the surface tension more than the surface tension of a translucency liquid 
beforehand. 

[0055] Here, with reference to drawing 1 , the detailed description of this invention is explained 
again. 

Refer to drawing 1 (additional remark 1). The sheet mold display with which the critical surface 
tension of said rotation particle 1 and the transparence base material 4 is characterized by to be 
more than the surface tension of the translucency matter in the sheet mold display which 
consists of translucency matter 5 filled up with the cavity formed in the perimeter of the rotation 
particle 1 which has the fields 2 and 3 where optical properties differ mutually, and the 
transparence base material 4 which distributes said rotation particle 1 and said rotation particle 
1. 

(Additional remark 2) Sheet mold display of additional remark 1 publication with which the above- 
mentioned cavity is characterized by being either of the cavities formed in the cavity or the 
above-mentioned transparence base material 4 constituted by swelling the transparence base 
material 4 which distributed the above-mentioned rotation particle 1 by machining. 
(Additional remark 3) Sheet mold display given in the additional remarks 1 or 2 characterized by 
the above-mentioned translucency matter 5 being silicone oil while the above-mentioned 
transparence base material 4 is constituted by silicone rubber. 

(Additional remark 4) Sheet mold display of the additional remark 1 publication characterized by 
being silicone rubber which the above-mentioned silicone rubber constructs for which a bridge 
and solidifies by the addition reaction. 

(Additional remark 5) After making the liquefied transparence base material 4 distribute the 
rotation particle 1 which has the fields 2 and 3 where optical properties differ mutually, In the 
manufacture approach of a sheet mold display of having the process which applies to the sheet- 
like member 6 and it is made solidifying, and the process which forms the cavity filled up into the 
perimeter of said rotation particle 1 with said translucency liquid by being immersed into a 
translucency liquid and making said solidified transparence base material 4 swelling The 
manufacture approach of the sheet mold display characterized by performing ingredient selection 
beforehand so that the critical surface tension of said rotation particle 1 may become more than 
the surface tension of said liquefied transparence base material 4. 

(Additional remark 6) After making the liquefied transparence base material 4 distribute the 
rotation particle 1 which has the fields 2 and 3 where optical properties differ mutually, In the 
manufacture approach of a sheet mold display of having the process which applies to the sheet- 
like member 6 and it is made solidifying, and the process which forms the cavity filled up into the 
perimeter of said rotation particle 1 with said translucency liquid by being immersed into a 
translucency liquid and making said solidified transparence base material 4 swelling The 
manufacture approach of the sheet mold display characterized by establishing a wrap process by 
the coat which consists the front face of said rotation particle 1 of translucency matter which 
has the surface tension more than the surface tension of said liquefied transparence base 
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material 4 beforehand when the critical surface tension of said rotation particle 1 is smaller than 
the surface tension of said liquefied transparence base material 4. 

(Additional remark 7) The manufacture approach of the sheet mold display according to claim 6 
characterized by being the matter as the translucency liquid with which a cavity is filled up with 
the same above-mentioned translucency matter. 

(Additional remark 8) The process which forms two or more crevices in a sheet-like 
transparence base material, the process filled up with the translucency liquid which made said 
crevice distribute the rotation particle 1 which has the fields 2 and 3 where optical properties 
differ mutually, In the manufacture approach of a sheet mold display of having the process which 
sticks a sheet-like bright film on the field in which the crevice of said sheet-like transparence 
base material was established The manufacture approach of the sheet mold display 
characterized by performing ingredient selection beforehand so that the critical surface tension 
of said rotation particle 1 and a sheet-like transparence base material may become more than 
the surface tension of said translucency liquid. 
[0056] 

[Effect of the Invention] according to this invention — the critical surface tension of a rotation 
particle, the surface tension of a translucency liquid, and the surface tension of a liquefied 
transparence base material — or Since each ingredient is chosen so that the critical surface 
tension of a transparence base material may fill predetermined relation Since air bubbles do not 
mix in the cavity which a rotation particle rotates and the rotation inhibition and scattered 
reflection by air bubbles do not arise The place which can manufacture with the sufficient 
repeatability of the sheet mold display excellent in display quality, and contributes to low-cost- 
izing of a sheet mold display and quality improvement by it is large. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the sheet mold display which has the description 
in the ingredient selection for making free the endocyst of the rotation of 2 color ball which 
made two hemispheres of a contrast color unify, without generating air bubbles in a transparence 
base material in the display sheet especially called an electric paper, and its manufacture 
approach about a sheet mold display and its manufacture approach. 
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* NOTICES * 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In recent years, the sheet mold display which it is called a paper 
[ an electric paper and Hike display, a digital paper, etc., a display layer is pinched between the 
electrode plates of a pair with the spread of information machines and equipment, and optical 
absorption or optical reflection is changed by impressing electric field to inter-electrode [ this ], 
and performs an image display attracts attention. 

[0003] The microcapsule which colored the solvent which distributed the electrophoresis particle 
as a minute element which constitutes the display layer to which the optical reflection or optical 
absorption which constitutes such a sheet mold display is changed, and connoted this solvent (if 
required) Refer to JP,1-861 16,A and the body of revolution which doubled the semi-sphere 
where the both sides of a color and electrical characteristics differ, i.e., the microcapsule which 
connoted 2 color ball, (if required) The liquid crystal / macromolecule bipolar membrane 
containing JP,6-226875,A, JP,8-234686,A, a U.S. Pat. No. 4,126,854 specification, referring to the 
U.S. Pat. No. 4,143,103 specification, or dichroic coloring matter and a smectic liquid crystal are 
known. 

[0004] Since what is necessary is just to apply these components on the PET ( polyene CHIREN 
terephthalate ) sheet in which the electrode was formed in being able to hold image information 
and constitute an indicating equipment using these components , even if it has memory nature in 
the case of these components and there is no power source in it , it becomes the indicating 
equipment which has that it is thin and light and the flexibility which can be carry , and since it is 
a reflective mold indicating equipment , it is expect as an alternative of paper . 
[0005] Since especially the indicating equipment using 2 color ball indicated by an above- 
mentioned U.S. Pat. No. 4,126,854 specification or an above-mentioned U.S. Pat. No. 4,143,103 
specification is known as a display in which the contrast property which was excellent compared 
with other methods is shown, here explains an example of the electric paper using the 
conventional 2 color ball with reference to drawing 8 . 

[0006] Drawing 8 reference drawing 8 is the notional block diagram of the electric paper using 
the conventional 2 color ball. After applying the silicone rubber 54 with which each diameter 
which united the black semi-sphere 52 and the white semi-sphere 53 with the PET film 56 in 
which the display electrode 58 was formed serves as a host layer who distributed 2 color ball 51 
which is 10 micrometers - about 300 micrometers, After carrying out selfHwmation of the 
globular form cavity which connotes 2 color ball 51 near the 2 color ball 51 by solidifying silicone 
rubber 54, being immersed subsequently to the inside of silicone oil, and making silicone rubber 
54 swell, The PET film 55 in which the display electrode 59 was formed is stuck so that stripe- 
like the display electrode 58 and the display electrode 59 may carry out an abbreviation 
rectangular cross mutually, and the inside of the cavity formed of swelling is filled with the 
silicone oil 57 which is dielectric liquid. 

[0007] In this case, it rotates in the cavity where 2 color ball 51 was filled with silicone oil 57 
according to the polarity of that electric field when the electrical potential difference was 
impressed between the display electrode 58 and 59, since the black semi-sphere 52 was just 
charged although it was neutrality electrically in the 2 color ball 51 whole, and the white semi- 
sphere 53 was charged in negative on the other hand, and the information on predetermined to a 
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watcher is displayed. That is, although 2 color ball 51 self is also a dielectric and neutrality 
electrically macroscopically, it is the electric duplex layer which consists of two-layer [ of the 
polar charge which conflicts microscopically ]. 

[0008] Since this electric paper resembles paper and it has the ambient light adjustment 
operation like paper, the reflected light becomes strong as an ambient light becomes bright, and 
this electric paper much more becomes easy to appear. 

[0009] Moreover, it becomes possible by there being flexibility like paper, being able to carry like 
paper, and impressing an electrical potential difference to the display electrodes 58 and 59 
further to write in and copy like paper. 

[0010] Two kinds from which the color which consists of what various kinds of approaches are 
proposed as the manufacture approach of such a 2 color ball, i.e., a rotation particle, for example, 
added carbon black to carnauba wax, and a thing which added titanium oxide differs of fused 
waxes are combined, and there is the approach (if required, refer to U.S. Pat. No. 5,262,098 
specification) of making solidify, after conglobating with surface tension, and using as 2 color ball. 

[001 1] Moreover, the method (if required, refer to JP,1 1-85069,A or JP,1 1-161206,A) of making 
a toner and a silver halide the semi-sphere front face of one side of the particle of light 
transmission nature which consists of glass or resin adhere [ a semi-sphere front face ] to the 
ball which consists of photoconductivity ingredients, such as the approach (refer to JP,1 1- 
85067,A or JP,1 1-85068,A if required) of vapor-depositing and applying a metal, carbon black, or 
an antimony sulfide, or a zinc oxide, a hydrophilic giant molecule, alternatively etc. is learned. 
[0012] Moreover, the ingredient which constitutes rotation particles, such as resin, a wax, or a 
coloring agent, besides the above-mentioned manufacture approach is changed variously, and 2 
color ball is rotated by low energy by enlarging the polar difference of two unique semi-spheres 
which constitute 2 color ball etc., it is high resolving, and it is tried so that a good display can 
already be performed by responsibility. 

[0013] Furthermore, as such a rotation particle, the multicolor ball corresponding to multiple- 
color-izing distinguished by different color with in three colors or four colors in addition to 
above-mentioned 2 color ball is also proposed. 

[0014] As a main component which constitutes such a rotation particle, although resin, such as 
polystyrene, the poly acrylic, and polyethylene, and inorganic materials, such as glass, are 
sufficient, the easy matter of the controllability of the viewpoint of manufacture ease to a 
configuration, classification by color, and an electrification controllability is desirable. 
[0015] Moreover, from a viewpoint of movement controllabilities, such as rotation, a halt, etc. of 
a rotation particle, in addition to the ease of an electrification controllability and the 
controllability of a configuration or magnitude, specific gravity also needs to become important, 
and chemical stability also needs to be still more important, and when manufacturing a sheet 
mold display as mentioned above especially using swelling, it is necessary to be the matter with 
an interaction small insoluble into translucency liquids, such as silicone oil — it can ignore. 
[0016] As small matter of such an interaction, molecular weight is 50000 or less. The wax-like 
matter whose specific gravity is 0.70-1.20 is suitable. For example, higher fatty acids, such as 
stearin acid, a palmitic acid, a myristic acid, and a lauric acid Higher-fatty-acid metal salts, such 
as aluminum stearate, a stearin acid potassium, and palmitic-acid zinc, The derivatives of higher 
fatty acids, such as hydrogenation castor oil, cocoa fat, methyl hydroxystearate, and glycerol 
mono-hydroxystearate Haze wax, beeswax, carnauba wax, a micro crystallin wax, An olefin 
polymer, copolymers, etc. of low molecular weight, such as wax [, such as paraffin wax, ], 
polyethylene, polypropylene, ethylene-vinylacetate copolymer, and ethylene-vinyl alkyl ether, are 
mentioned. 

[001 7] An above-mentioned sheet mold display is obtained by distributing the rotation particle 
which makes these matter the main component to elastomers (elastomer), such as a base 
material, for example, silicone rubber etc., and constituting a cavity. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] according to this invention — the critical surface tension of a rotation 
particle, the surface tension of a translucency liquid, and the surface tension of a liquefied 
transparence base material — or Since each ingredient is chosen so that the critical surface 
tension of a transparence base material may fill predetermined relation Since air bubbles do not 
mix in the cavity which a rotation particle rotates and the rotation inhibition and scattered 
reflection by air bubbles do not arise The place which can manufacture with the sufficient 
repeatability of the sheet mold display excellent in display quality, and contributes to low-cost- 
izing of a sheet mold display and quality improvement by it is large. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, when displayed by manufacturing the sheet 
mold indicating equipment using the above-mentioned 2 color ball, impressing an electrical 
potential difference to a display electrode, and rotating 2 color ball, it reflected irregularly, many 
what have difficult recognition of a color, and unstable 2 color balls of rotation behavior were 
generated, and the problem that display image quality deteriorated occurred. 
[0019] When the cause of a fall of such display image quality was considered wholeheartedly, it 
solved air bubbles mixing in some cavities in a sheet, and these air bubbles checking rotation of 2 
color ball, and having become the cause of scattered reflection. 

[0020] Therefore, this invention aims at preventing that air bubbles mix into a cavity and 
improving display image quality. 
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MEANS 



[Means for Solving the Problem] Although here explains The means for solving a technical 
problem in this invention with reference to drawing 1 , the signs 7 and 8 in drawing are display 
electrodes. 

In order to attain the drawing 1 referring-to-above-mentioned purpose, this invention The 
silicone rubber which distributes the rotation particle 1 which has the fields 2 and 3 where 
optical properties differ mutually, and the rotation particle 1, In the sheet mold display which 
consists of translucency matter 5, such as silicone oil filled up with the cavity formed in the 
perimeter of the transparence base materials 4, such as silicone rubber especially constructed 
for which a bridge and solidified by the addition reaction, and the rotation particle 1 Critical 
surface tension of rotation particle 1 ingredient and the transparence base material 4 is 
characterized by being more than the surface tension of the translucency matter 5. 
[0022] Thus, by making into the surface tension of rotation particle 1 ingredient and the critical- 
surface-tension >= translucency matter 5 of the transparence base material 4 relation of the 
critical surface tension of rotation particle 1 ingredient which constitutes a sheet mold display, 
and the transparence base material 4, and the surface tension of the translucency matter 5 
Since the concordance nature between ingredients increases, and the rotation particle 1 and the 
transparence base material 4 do not flip the translucency matter 5, therefore atmospheric air 
does not mix at the process of distribution or restoration, air bubbles do not mix in a cavity. 
[0023] After such a sheet mold display makes the liquefied transparence base material 4 
distribute the rotation particle 1 which has the fields 2 and 3 where optical properties differ 
mutually, the sheet-like member 6 is made to apply and solidify it. Subsequently The cavity filled 
up into the perimeter of the rotation particle 1 with said translucency liquid by being immersed 
into a translucency liquid and making the solidified transparence base material 4 swell may be 
formed and constituted. In this case By performing ingredient selection beforehand so that the 
critical surface tension of the rotation particle 1 may become more than the surface tension of 
the liquefied transparence base material 4, atmospheric air does not mix the rotation particle 1 
at the process which the liquefied transparence base material 4 is made to distribute. 
[0024] In addition, when the critical surface tension of the rotation particle 1 is smaller than the 
surface tension of the liquefied transparence base material 4, the smallness of the critical 
surface tension of the rotation particle 1 can be compensated by it that what is necessary is just 
to make it distribute after covering the front face of the rotation particle 1 beforehand by the 
translucency matter 5 of the surface tension more than the surface tension of the liquefied 
transparence base material 4. 

[0025] After a sheet mold display forms two or more crevices in a sheet-like transparence base 
material, it is filled up with the translucency liquid which made the crevice distribute the rotation 
particle 1 which has the fields 2 and 3 where optical properties differ mutually. Moreover, 
subsequently In the field in which the crevice of a sheet— like transparence base material was 
established, a sheet-like bright film is stuck and may be constituted. In this case Atmospheric air 
does not mix the translucency liquid which distributed the rotation particle 1 at the process with 
which a crevice is filled up by performing ingredient selection beforehand so that the critical 
surface tension of the rotation particle 1 and a sheet-like transparence base material may 
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become more than the surface tension of said translucency liquid. 

[0026] Moreover, as a liquefied transparence base material 4, silicone oil is suitable and the 
silicone rubber especially constructed for which a bridge and solidified by the addition reaction is 
suitable. For example, in the case of the silicone rubber solidified by the condensation reaction, 
alcohol, an acetone steam, etc. occur in the case of a condensation reaction, and there is a 
possibility of becoming the cause of air bubbles in it. 
[0027] 

[Embodiment of the Invention] Here, with reference to drawing 2 thru/or drawing 4 , the 
manufacture approach of the sheet mold display of the gestalt operation of the 1 st of this 
invention is explained. 

Drawing 2 (a) 3 **, first, after distributing the 50-200-micrometer rotation particle 12, while 
particle size forms more suitably 10-300 micrometers of display electrodes 14 in the liquefied 
transparence base material 1 1 which consists of 2 acidity-or-alkalinity RTV silicone rubber 
KE109 (trade name made from the Shin-etsu chemistry) used as a sheet-like transparence base 
material, it is Si02. It applies on the PET film 13 which mixed and opacificated the particle. 
[0028] In this case, as a rotation particle 12, the product made of an unsaturated polyester resin, 
the product made of acrylic resin, and three kinds of rotation particles made of polystyrene resin 
were prepared. The surface tension of the liquefied transparence base material 1 1 and the 
critical surface tension of the rotation particle 1 2 are measured beforehand, the surface tension 
of 2 acidity-or-alkalinity RTV silicone rubber KE109 was 21 dyne/cm here, and the critical 
surface tension of an unsaturated polyester resin was [ the critical surface tension of 39 
dyne/ cm and polystyrene resin of the critical surface tension of 43 dyne/cm and acrylic resin ] 
33 dyne/cm. 

[0029] Here, the measuring method of the critical surface tension of the rotation particle 1 2, i.e., 
solid surface tension, is explained with reference to drawing 4 . 

Drawing 4 (a) 3 **, first, some kinds of liquids 23 with which surface tension differs mutually are 
dropped at the measured ingredient 22 which processed the measured ingredient 22 in the shape 
of a sheet, and was processed in the shape of [ this ] a sheet, and that contact angle theta is 
measured. 

[0030] Drawing_4 (b) 3 **, subsequently, each measured contact angle theta is plotted to the 
surface tension of a liquid 22, and the surface tension gamma set to costheta=1 by inclination 
extrapolation is defined as critical surface tension of the measured ingredient 23. 
[0031] Drawing 2 (b) Subsequently, after carrying out indirect desulfurization bubble processing 
for 1 minute in a reduced pressure ambient atmosphere, for example, the reduced pressure 
ambient atmosphere of 0.95MPa, it is left in a room temperature for 48 hours, the liquefied 
transparence base material 1 1 is stiffened according to bridge formation by the addition reaction, 
and it takes 3 ** for the transparence base material 15. In this condition, the opening does not 
exist in the perimeter of the rotation particle 12. In addition, incidentally the critical surface 
tension of the hardened transparence base material 1 5 is 25 dyne/cm. 

[0032] Drawing 3 (c) Subsequently to the inside of the silicone oil SH200-20 translucency liquid 
16 which consists of cS (Dow Corning Toray Silicone trade name), this sheet is immersed for 24 
hours and the transparence base material 15 is made to swell 3 **. In this case, to the 
translucency liquid 1 6, since [ insoluble or ] absorptivity is very low, an opening will be formed in 
the perimeter of the rotation particle 1 2, the translucency liquid 1 6 will enter this opening, and 
the rotation particle 12 will be filled with the translucency liquid 17. 

[0033] Drawing 3 (d) 3 **, subsequently, after sticking the transparence PET film 18 which 
formed the transparence common electrode 19 which consists of ITO, while connecting a power 
source 20 to the transparence common electrode 1 9 By connecting a power source 20 through 
the drive circuit 21 to the display electrode 14, the basic configuration of a sheet mold display is 
completed, by impressing predetermined potential with each display electrode 1 4, rotation of the 
rotation particle 1 2 is controlled and an image display is performed for predetermined. 
[0034] Thus, as a result of investigating the existence of the air bubbles in the translucency 
liquid 1 7 which fills an opening about the manufactured sheet mold display, i.e., scattered 
reflection nature, and rotation inhibition, as for rotation inhibition and scattered reflection, 
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neither of the cases was seen. 

[0035] Moreover, since scattered reflection was seen as a rotation particle 1 2 although rotation 
inhibition was not seen when critical surface tension used the polyvinylidene fluoride resin of 22 
dyne/ cm, in an above-mentioned degassing process, scattered reflection is no longer seen by 
performing degassing processing in the high vacuum of 0.08 or more MPas. 
[0036] Moreover, although rotation inhibition was seen and it was unsuitable as a rotation 
particle 12 when critical surface tension used the Pori polytetrafluoroethylene resin (PTFE) 
polyvinylidene fluoride resin of 18.5 dyne/cm In the process which distributes the rotation 
particle 1 2 in the liquefied transparence base material 1 1 , rotation inhibition ceased to be seen 
by immersing surface tension in the translucency liquid of 21 or more dyne/cm beforehand in the 
rotation particle 12, covering the front face of the rotation particle 12 with the high surface 
tension film, and performing a degassing process in a high vacuum. 

[0037] Drawing 5 reference drawing 5 summarizes the above-mentioned result, and a PTFE film 
is used for it as a sheet-like transparence base material for a comparison. The crevice which 
pushes in this PTFE film by machining and consists of a gap is formed. After filling up this 
crevice with the translucency liquid which consists of silicone oil SH200-20cS (Dow Corning 
Toray Silicone trade name) which distributed the rotation particle, The example of a comparison 
(examples 3-7 of a comparison) which stuck a new PTFE film on the side which prepared the 
crevice is also doubled and shown, and the rotation particle which consists of five kinds of 
above-mentioned resin as a rotation particle in this case was used. In the case of these 
examples 3-7 of a comparison, rotation inhibition was seen in all. 

[0038] When the above is considered from a viewpoint of critical surface tension and surface 
tension, from the gestalt of operation, and contrast of the examples 1 and 2 of a comparison 
Between the critical surface tension of the rotation particle 1 2, and the surface tension of the 
liquefied transparence base material 1 1 The relation of the surface tension of the critical- 
surface-tension >= liquefied transparence base material 1 1 of the rotation particle 1 2 is required, 
and by filling this relation, in the distributed process of the rotation particle 12, since the rotation 
particle 12 does not flip a liquefied transparence base material, it is lost that air bubbles mix. 
[0039] However, since it becomes easy to mix air bubbles like gestalt ** of operation as 
mentioned above in the case of extent a little with the larger critical surface tension of the 
rotation particle 12 than the surface tension of the liquefied transparence base material 11, it is 
necessary to perform degassing processing in a high vacuum and, and like gestalt ** of 
operation, when the critical surface tension of the rotation particle 12 is smaller than the surface 
tension of the liquefied transparence base material 1 1 , it is necessary to cover with the high 
surface tension film beforehand. 

[0040] In addition, in order that in the case of the examples 3-7 of a comparison atmospheric air 
may mix in case the crevice established in the PTFE sheet is filled up with the silicone oil which 
distributed the rotation particle since it has surface tension of the surface tension < 
translucency liquid of a sheet-like transparence base material, it is thought that air bubbles mix 
in a cavity. 

[0041] Next, with reference to drawing 6 and drawing 7 , the production process of the sheet 
mold display of the gestalt of operation of the 2nd of this invention is explained. 
Drawing 6 (a) Si02 which formed the display electrode 32 first 3 ** Critical surface tension 
sticks the 20 dynes [/cm ] or more thermoplastics film 33 on the PET film 31 which distributed 
the particle, and the crevice 34 which pushes in by mechanical processing and consists of a gap 
is formed. 

[0042] Drawing 6 (b) 3 **, subsequently, critical surface tension trickles the rotation particle 36 
of 20 or more dyne/cm, for example, the translucency liquid which consists of silicone oil 
SH200-20cS (Dow Corning Toray Silicone trade name) which critical surface tension made 
distribute the rotation particle 35 which consists of an unsaturated polyester resin of 43 
dyne/cm, and a crevice 34 is filled up with the rotation particle 35 and the translucency liquid 36. 

[0043] 3 **, subsequently, after critical surface tension's sticking the thermoplastics film 37 of 
20 or more dyne/cm in a high reduced pressure ambient atmosphere and sealing a crevice 34, 
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the PET film 38 in which the common transparent electrode 39 was formed on the drawing 7 (c) 
thermoplastics film 37 is stuck. 

[0044] Drawing 7 (d) 3 **, subsequently to the transparence common electrode 39, while 
connecting a power source 40, by connecting a power source 40 through the drive circuit 41 to 
the display electrode 32, the basic configuration of a sheet mold display is completed, by 
impressing predetermined potential with each display electrode 32, rotation of the rotation 
particle 35 is controlled and an image display is performed for predetermined. 
[0045] In the gestalt of this 2nd operation, since the swelling process of a transparence base 
material is not used, the mixing opportunity of air serves as an attachment process of ** 
thermoplastics film 37 like the distributed process of ** rotation particle 35, and the packer of 
** translucency liquid 36, but since it is the surface tension of the critical-surface-tension > 
translucency liquid of a rotation particle, air does not mix in the distributed process of ** 
rotation particle 35. 

[0046] Moreover, since air does not mix the packer of ** translucency liquid 36 in the 
attachment process of ** thermoplastics film 37 since it is the surface tension of the critical- 
surface-tension > translucency liquid of the thermoplastics film 37, and the attachment process 
of ** thermoplastics film 37 is especially performed under the high reduced pressure ambient 
atmosphere, air does not mix. 

[0047] As mentioned above, although the gestalt of each operation of this invention has been 
explained, this invention is not restricted to the configuration and conditions which were 
indicated in the gestalt of each operation, and various kinds of modification is possible for it. For 
example, although reference is not made about the color of a rotation particle especially in the 
gestalt of each above-mentioned operation What is necessary is to mix a coloring agent etc. and 
just to form 2 color ball or a multicolor ball into the main component, according to the foreground 
color to need, and the above-mentioned well-known manufacture approach may be used for the 
manufacture approach, other well-known manufacture approaches may be used, and there is no 
limit in the manufacture approach. 

[0048] Moreover, the main component which forms a rotation particle is not restricted to the 
ingredient indicated in the gestalt of operation, can use various kinds of ingredients explained in 
the above-mentioned conventional example, and should just choose them based on the relation 
of the critical surface tension to the insolubility and the liquefied transparence base material to a 
translucency liquid. 

[0049] moreover, the gestalt of each above-mentioned operation — setting — a lower sheet — 
Si02 etc. — although constituted from a PET film of the dispersed reflexibility, it is not 
restricted to such a configuration and thickness may stick the cloudy opaque synthetic paper 
(for example, . synthetic-paper YUPO: trade name made from the formation of the Oji oil) which 
is about 80 micrometers on the opposite side the side which forms a display electrode using a 
transparent PET film. 

[0050] Moreover, although the liquefied transparence base material which distributed the rotation 
particle is applied on the PET film in which the display electrode was formed, in the gestalt of the 
1st operation of the above After applying the liquefied transparence base material which 
distributed the rotation particle not on the thing restricted to such a configuration but on the 
film made from Teflon (trademark) and performing degassing, solidification, and swelling 
processing, the film made from Teflon is exfoliated. Subsequently With the PET film of the pair in 
which the display electrode was formed, a transparence base material is inserted and may be 
stuck. 

[0051] Moreover, although the thermoplastics film is stuck on the PET film in which the display 
electrode was formed, in the gestalt of the 2nd operation of the above A thermoplastics film is 
stuck not on the thing restricted to such a configuration but on the film made from Teflon. After 
performing the closure by crevice formation, restoration of the translucency liquid which 
distributed the rotation particle, and the thermoplastics film, the film made from Teflon is 
exfoliated, and subsequently, with the PET film of the pair in which the display electrode was 
formed, a transparence base material is inserted and may be stuck. 

[0052] Moreover, in the gestalt of each above-mentioned operation, although it is made to carry 
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out the selection drive of the matrix-like display electrode by the drive circuit using matrix-like a 
display electrode and a common electrode, active components, such as TFT, are prepared in the 
PET film itself, and it is good also as a active-matrix mold electric paper. 

[0053] Or you may constitute from a passive-matrix mold which the stripe-like display electrode 
which intersects perpendicularly mutually was made to counter like the conventional example 
shown in drawing 8 . 

[0054] Moreover, in the gestalt of the 2nd operation of the above, although only one kind shows 
the quality of the materia! of a rotation particle, the rotation particle of various kinds of quality of 
the materials can be used like the gestalt of the 2nd operation of the above. However, to use the 
quality of the material with small critical surface tension, it is necessary to perform degassing 
processing under a high vacuum more, or to cover the front face of a rotation particle with the 
coat which has the surface tension more than the surface tension of a translucency liquid 
beforehand. 

[0055] Here, with reference to drawin g 1 , the detailed description of this invention is explained 
again. 

Refer to drawin g,! (additional remark 1). The sheet mold display with which the critical surface 
tension of said rotation particle 1 and the transparence base material 4 is characterized by to be 
more than the surface tension of the translucency matter in the sheet mold display which 
consists of translucency matter 5 filled up with the cavity formed in the perimeter of the rotation 
particle 1 which has the fields 2 and 3 where optical properties differ mutually, and the 
transparence base material 4 which distributes said rotation particle 1 and said rotation particle 
1. 

(Additional remark 2) Sheet mold display of additional remark 1 publication with which the above- 
mentioned cavity is characterized by being either of the cavities formed in the cavity or the 
above-mentioned transparence base material 4 constituted by swelling the transparence base 
material 4 which distributed the above-mentioned rotation particle 1 by machining. 
(Additional remark 3) Sheet mold display given in the additional remarks 1 or 2 characterized by 
the above-mentioned translucency matter 5 being silicone oil while the above-mentioned 
transparence base material 4 is constituted by silicone rubber. 

(Additional remark 4) Sheet mold display of the additional remark 1 publication characterized by 
being silicone rubber which the above-mentioned silicone rubber constructs for which a bridge 
and solidifies by the addition reaction. 

(Additional remark 5) After making the liquefied transparence base material 4 distribute the 
rotation particle 1 which has the fields 2 and 3 where optical properties differ mutually, In the 
manufacture approach of a sheet mold display of having the process which applies to the sheet- 
like member 6 and it is made solidifying, and the process which forms the cavity filled up into the 
perimeter of said rotation particle 1 with said translucency liquid by being immersed into a 
translucency liquid and making said solidified transparence base material 4 swelling The 
manufacture approach of the sheet mold display characterized by performing ingredient selection 
beforehand so that the critical surface tension of said rotation particle 1 may become more than 
the surface tension of said liquefied transparence base material 4. 

(Additional remark 6) After making the liquefied transparence base material 4 distribute the 
rotation particle 1 which has the fields 2 and 3 where optical properties differ mutually, In the 
manufacture approach of a sheet mold display of having the process which applies to the sheet- 
like member 6 and it is made solidifying, and the process which forms the cavity filled up into the 
perimeter of said rotation particle 1 with said translucency liquid by being immersed into a 
translucency liquid and making said solidified transparence base material 4 swelling The 
manufacture approach of the sheet mold display characterized by establishing a wrap process by 
the coat which consists the front face of said rotation particle 1 of translucency matter which 
has the surface tension more than the surface tension of said liquefied transparence base 
material 4 beforehand when the critical surface tension of said rotation particle 1 is smaller than 
the surface tension of said liquefied transparence base material 4. 

(Additional remark 7) The manufacture approach of the sheet mold display according to claim 6 
characterized by being the matter as the translucency liquid with which a cavity is filled up with 
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the same above-mentioned translucency matter. 

(Additional remark 8) The process which forms two or more crevices in a sheet-like 
transparence base material, the process filled up with the translucency liquid which made said 
crevice distribute the rotation particle 1 which has the fields 2 and 3 where optical properties 
differ mutually, In the manufacture approach of a sheet mold display of having the process which 
sticks a sheet-like bright film on the field in which the crevice of said sheet-like transparence 
base material was established The manufacture approach of the sheet mold display 
characterized by performing ingredient selection beforehand so that the critical surface tension 
of said rotation particle 1 and a sheet-like transparence base material may become more than 
the surface tension of said translucency liquid. 
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* NOTICES * 

JPO and NClPi are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view of the theoretic configuration of this invention. 

[Drawing 2] It is the explanatory view of the production process to the middle of the sheet mold 

display of the gestalt of operation of the 1 st of this invention. 

[ Drawin g 3] It is the explanatory view of the production process after drawin g 2 of the sheet 
mold display of the gestalt of operation of the 1 st of this invention. 

[Drawing 41 It is the explanatory view of the measuring method of critical surface tension. 
[Drawing 51 It is the explanatory view of the display property in the gestalt of operation of the 
1 st of this invention. 

[Drawing 61 It is the explanatory view of the production process to the middle of the sheet mold 
display of the gestalt of operation of the 2nd of this invention. 

[Drawing 71 It is the explanatory view of the production process after drawing 6 of the sheet 
mold display of the gestalt of operation of the 2nd of this invention. 

[D rawing 81 It is the rough important section sectional view of the conventional sheet mold 
display. 

[Description of Notations] 

1 Rotation Particle 

2 Field Where Optical Properties Differ 

3 Field Where Optical Properties Differ 

4 Transparence Base Material 

5 Translucency Matter 

6 Sheet-like Member 

7 Display Electrode 

8 Display Electrode 

1 1 Liquefied Transparence Base Material 

1 2 Rotation Particle 

13 PET Film 

14 Display Electrode 

1 5 Transparence Base Material 

1 6 Translucency Liquid 

1 7 Translucency Liquid 

18 Transparence PET Film 

1 9 Transparence Common Electrode 

20 Power Source 

21 Drive Circuit 

22 Measured Ingredient 

23 Liquid 

31 PET Film 

32 Display Electrode 

33 Thermoplastics Film 

34 Crevice 
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35 Rotation Particle 

36 Translucency Liquid 

37 Thermoplastics Film 

38 PET Film 

39 Transparence Common Electrode 

40 Power Source 

41 Drive Circuit 

51 2 Color Ball 

52 Black Semi-sphere 

53 White Semi-sphere 

54 Silicone Rubber 

55 PET Film 

56 PET Film 

57 Silicone Oil 

58 Display Electrode 

59 Display Electrode 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 5] 
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[Drawing 81 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 61 
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[Drawing 71 
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